PLASTIC CHIME RING AND APPARATUS 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a plastic chime ring for attachment to a knock- 
down drum. The invention also relates to an apparatus for the attachment of a plastic 
chime ring to a knock-down drum. 

2. Description of the Related Art 

Fiberboard drums, or knock-down drums as they are often referred to, are 
commonly used to store and ship a variety of materials. The primary advantage of 
knock-down drums is that they can be manufactured in tubular form and then shipped 
or stored in flat form, which presents substantial savings in terms of space usage. 
Another advantage is that knock-down drums are comprised of paper and can be 
printed inexpensively, unlike plastic containers. 

Knock-down drums may be used for packing a variety of materials. For 
example, knock-down drums may be used to store or ship dry flowables, such as road 
salt. They may also be used for storage or shipping of food products. The fiberboard 
may either be laminated or nonlaminated, depending on the material packed in it. The 
surfaces of the fiberboard drum can be lined with a protective coating impervious to 

liquids to further protect the contents. 

Knock-down drums typically included rolled edges on smaller containers and 
metal rims on larger containers. Rolled edges, while inexpensive to manufacture, do 
not provide sufficient support for larger containers. Rolled edges may not provide 
sufficient stiffness to retain a circular shape. Over time, rolled edges may also unroll, 
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causing lids to be improperly secured. Metal chimes provide the support needed for 
larger containers, but can lead to several problems. Even when galvanized, metal 
chimes are subject to rusting, which can reduce the integrity of the seal between the 
chime and the cover. Metal chimes may also experience corrosion and weakening 
due to reaction between the metal and the product within the drum. Corrosion, like 
rusting, can degrade the seal between the chime and the cover, which may ultimately 
cause contamination of the product. Metal chimes may have sharp edges or burrs that 
can pose a safety hazard to those handling the knock-down drums. For example, 
personnel handling drums with metal chimes are more likely to suffer lacerations 
from sharp edges or burrs. Knock-down drums with metal chimes are also difficult to 
dispose of. The fiberboard material can be easily incinerated or recycled, but 
disposing of the metal chimes requires an additional procedure. Finally, metal chimes 
are susceptible to impact damage. Forces imparted upon a metal chime can result in 
denting and bending. This may cause lids to be improperly secured and prevent the 
knock-down drum from retaining the desired circular shape. 

There have been a variety of previous attempts in the use and manufacture of a 
top closure member for use with knock-down drums. Earlier attempts to produce 
such drums consistently suffer from disadvantages. Knock-down drums are shipped 
in a flattened configuration and have a tendency to retain a somewhat elliptical shape 
until they are finally formed. This has presented a problem in the proper nesting of 
chime rings on the drum. 

Plastic presents an advantage over metal in that it is not susceptible to rust, 
corrosion or burring. Previous attempts to use a plastic chime ring in place of rolled 
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edges or a metal chime have required that the chime ring be welded or attached with 
adhesive to a knock-down drum. For example, the use of a plastic chime ring 
attached to a drum via adhesives, stapling, riveting, stitching, sewing, bonding or 
interference fitting has been described. Chime rings not formed as a continuous ring 
are known, but such rings must be welded together, thus adding to manufacturing 
costs. A plastic chime ring with locking tabs is also known. The tabs fit into notches 
cut out of the tube and the ring is vibrationally welded onto the drum. Similarly, a 
plastic reinforcing ring with thin- walled projections or weld lamellas is known. The 
projections or lamellas are heated so that the ring may be welded to a paper container. 
Accordingly, there is a need in the art to provide a chime ring that does not require 
specially prepared tubes or welding. 

A plastic end closure member with a groove and tapered inner and outer chime 
portions has been described, but it also must be welded to a container body. A plastic 
ring with an elongated groove that is funnel shaped at the open end to provide a 
means for guiding a drum into the groove is known in the art. The ring is pressed 
onto the drum, but a cover member fits into the interior central area of the ring, below 
the top surface of the drum to lock the ring in place. Such a ring is not capable of 
being attached to a drum without the cover member. There is a therefore a need in the 
art to provide a plastic chime ring that may be secured to a tube without adhesives or 
welding and does not require a specially adapted cover member. 

It has been found that the effective commercial use of a knock-down drum 
requires both a bottom closure member and a top closure member. It is known to use 
a metal disk as a bottom for knock-down drums. For example, U.S. Patent No. 

3 

ATLLIB01 1241721 1 



3,057,265 to Leibreich, which is incorporated herein by reference, describes how such 
drums can be formed and a metal bottom seamed onto the bottom-most edge of the 
drum. In this fashion, a knock-down drum is formed having a sealed bottom, but no 
top. Moreover, machines for attaching a chime ring to a knock-down drum, such as 
that of the '265 patent, typically were incapable of simultaneously attaching a chime 
ring to the top of the knock-down drum and attaching a bottom to the bottom of the 
knock-down drum. Such machines also often included a shaft which was not 
adjustable, and as such, could only be used for knock-down drums of a particular 
height. 

Other drum closure assembly positioning apparatus are adjustable so that 
drums of different sizes may be used, but forced air must be used to retain the knock- 
down drum in a circular shape and to keep it in proper alignment. Additionally, these 
prior art machines cannot simultaneously attach a bottom and a chime ring to a drum. 

Machines that attach reinforcing rings to the top and bottom of a knock-down 
drum are known, but most are for use with metal chime rings and attachment occurs 
by clamping or clinching the rings to the ends of a knock-down drum. These 
machines are not capable of attaching a chime ring by merely pressing the ring onto 
the end of a drum. 

SUMMARY 

The present invention solves these and other problems which have been 
appreciated by the prior art. One feature of this invention is the use of a plastic chime 
ring which imparts the support of a metal chime ring without the problems associated 
with metal chimes, such as sharp edges, burring, corrosion or rusting. Another 
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feature of the plastic chime ring is a locking mechanism that grips the rim of a tube, 
eliminating the need for adhesives or welding. Another feature of this invention is the 
curved paper guide that guides the rim of a tube into the U-shaped opening of the 
chime ring. The paper guide reduces the risk of the tube catching on the edges of the 
chime ring or failing to form the desired circular shape. An additional feature of this 
invention is a flange that allows the chime ring and the tube to be removed from the 
attachment apparatus without separating the chime ring from tube. The tube may be a 
fiberboard drum, a knock-down drum or any other container commonly used to ship 
or store materials. 

One feature of the attachment apparatus of this invention is an adjustable shaft 
that allows the apparatus to be used to attach chime rings to tubes of various sizes. 
Another feature of this invention is the collapsible mandrel at the upper end of the 
adjustable shaft. The collapsible mandrel allows the chime ring and tube to be 
removed together without the chime ring catching on the mandrel and separating from 
the tube. 

The present invention is directed to a container that satisfies the needs 
described above. A plastic chime ring having features of the present invention 
imparts the support of a metal chime ring without drawbacks present with metal 
chimes, such as rusting, corrosion, sharp edge or burring. The present invention is an 
improvement over known plastic chime rings because it does not need not be welded 
or secured with adhesive to a tube. The present invention also solves the problem of 
improper nesting of the ring on the tube through the use of a curved paper guide on 
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the outer edge of the inner leg. The paper guide prevents the tube from catching on 
the edge of the chime ring. 

A container having features of the present invention comprises a tubular drum 
shell having a side wall extending upwardly and defining an upper opening and, 
attached about the upper opening, a plastic chime ring comprising an annular upper 
portion, an outer ring portion and an inner ring portion, wherein the inner and outer 
ring portions define a U-shaped opening continuous throughout the circumference of 
the plastic chime ring, and one ring portion has a locking mechanism on its inner 
edge. 

In a particular embodiment of the invention, the locking mechanism of the 
plastic chime ring is on the outer ring portion. 

In another embodiment of the invention, the inner ring portion of the plastic 
chime ring has a curved edge on its outer surface. 

In a more particular embodiment, the curved edge guides the rim of a tube into 
the U-shaped opening of the plastic chime ring. 

In another embodiment of the invention, the inner ring portion of the plastic 
chime ring has a flange on its inner surface that curves outward. 

In a more particular embodiment, the flange curves outward such that during 
manufacture it contacts a mandrel of a machine used to attach the plastic chime ring 
to a tube. The flange is curved such that when the plastic chime ring and tube are 
attached to each other and then removed from the machine together, the plastic chime 
ring is not separated from the tube. 



ATLLIBOl 1241721 1 



6 



In another embodiment of the invention, the outer ring portion of the plastic 
chime ring extends adjacent to an outer edge of a tube. 

In another embodiment of the invention, the inner ring portion of the plastic 
chime ring extends adjacent to an inner edge of a tube. 

In another embodiment of the invention, the locking mechanism of the plastic 
chime ring grips an upper edge of a tube. 

In another embodiment of the invention, the tube is filled with food or dry 

flowables. 

The invention also relates to an apparatus for attaching a plastic chime ring to 
a tube that satisfies the needs described above. An apparatus having features of the 
present invention comprises a frame and a support means carried by the frame and 
adapted to respectively carry the chime ring and the tube and maintain the chime ring 
on the open end of the tube. The support means may be pivotally connected to the 
frame and adjustable. The support means may include a first mandrel disc adapted to 
be telescopically received in the tube and a second mandrel disc adapted to be 
received in both the central portion of the plastic chime ring and the tube. The 
mandrels are of a width to receive a chime ring. The second mandrel is located at the 
base of the support means and the upper portion of the support means is collapsible. 

The invention is also directed to a method for attaching a plastic chime ring to 
a tube that satisfies the needs described above. A method having features of the 
present invention comprises inserting a plastic chime ring over the support means of 
the apparatus described such that the plastic chime ring rests on the second mandrel 
Then, a tube is inserted over the support means of the apparatus described above. 
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Next, a preformed bottom is secured to the tube and the tube is simultaneously 
pressed into the chime ring. Finally, the first mandrel is collapsed such that the tube 
and the plastic chime ring can be removed from the apparatus. 

In a particular embodiment of the present invention, the method above further 
comprises filling the tube with food or dry flowables. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a vertical cross-sectional view of a plastic chime ring according to 
one embodiment of the present invention attached to a knock-down drum. 

Fig. 2 is a perspective view of the underside of a plastic chime ring according 
to one embodiment of the present invention. 

Fig. 3 is an exploded view of a disassembled plastic chime ring, knock-down 
drum and preformed bottom. 

Fig. 4 is a perspective view of a plastic chime ring according to one 
embodiment of the present invention attached to a knock-down drum which is filled 
with food. 

Fig. 5 is a perspective view of an apparatus according to one embodiment of 
the present invention. 

Fig. 6 is a perspective view of an apparatus according to one embodiment of 

the present invention with a chime ring and knock-down drum located thereon. 

DETAILED DESCRIPTION OF 
SPECIFIC EMBODIMENTS OF THE INVENTION 

This invention will now be described more fully with reference to the 
drawings, showing preferred embodiments of the invention. However, this invention 
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can be embodied in many different forms and should not be construed as limited to 
the embodiments set forth. 

As shown in FIGURE 2, plastic chime ring 10 of one embodiment of the 
invention is substantially circular and has inner ring portion 12 and outer ring portion 
14 which form a U-shaped opening 16 (as shown in FIGURE 1). Alternatively, the 
ring may be elliptical or any other shape desired that conforms to the shape of the 
container to which the ring is to be attached. As shown in FIGURE 1 , in use outer 
ring portion 14 extends adjacent to the outer portion of a upper open end 28 of tube 
60 (as shown in FIGURE 3) and inner ring portion 12 extends adjacent to the inner 
portion of the upper open end 28. Inner ring portion 12 and outer ring portion 14 may 
be of different lengths as shown in FIGURES 1 and 2 or they may be of substantially 
the same length. The ring 10 has a small flange 18 on the inner edge 20 of inner ring 
portion 12 that curves outward such that during manufacture, the flange 18 contacts a 
mandrel of a machine used to attach the ring to a drum. Thus, as shown in FIGURES 
5 and 6, when the plastic chime ring 10 is inserted over a shaft 50 of an attachment 
apparatus 30, the small inner flange 18 of the ring 10 contacts the mandrel 52 of the 
apparatus 30, so that the ring 10 is held securely in place while the tube 60 is 
attached. However, when the chime ring 10 has been attached to the tube 60 and both 
are removed from the attachment apparatus 30, the flange 18 is curved such that the 
ring 10 and tube 60 slips off the mandrel 52 together without ring 10 being separated 
from tube 60. 

As shown in FIGURE 1 and 2, the plastic chime ring 10 also features a paper 
guide 22 on the outer surface 24 of inner ring portion 12. The paper guide 22 is 
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slightly curved and guides the upper open end 28 of the tube 60 into the U-shaped 
opening 16 (shown in FIGURE 1). An additional feature of the plastic chime ring 10 
is that it may have a locking mechanism 26 on the inner surface of outer ring portion 
14 that can grip and lock the upper open end 28 once it has been pressed down onto 
the plastic chime ring 10. Alternatively, the locking mechanism 26 may be located on 
the outer surface 24 of inner ring portion 12. The locking mechanism 26 may lock 
the upper open end 28 by friction. In one embodiment of the invention, the locking 
mechanism 26 is comprised of a plurality of dimples that allow a tube to slide into the 
U-shaped opening 16, then exert sufficient pressure on the tube to prevent it from 
being readily removed from the ring 10. 

A top closure member (not shown) may be used to seal the top of the 
container. The plastic chime ring 10 is designed to be used with a with a common 
snap-on lid. This feature of the invention eliminates the need for specially designed 

top closure members. 

In a particular embodiment of this invention, the upper portion of the plastic 
chime ring 10 is about 0.25 inches to about 0.33 inches, more particularly about 
0.2850 inches wide. The distance from the flange 18 to the outer surface of outer ring 
portion 14 is about 0.30 inches to about 0.43 inches, more particularly about 0.3179 
inches. The total length of inner ring portion 12 is about 0.65 inches to about 0.85 
inches, more particularly about 0.750 inches. The total length of the outer ring 
portion 14 is about 0.40 inches to about 0.51 inches, more particularly about 0.4375 
inches, with the locking mechanism 26 measuring approximately 0.009 inches to 
about 0.015 inches, more particularly about 0.010 inches. The U-shaped opening 16 
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is about 0.020 inches to about 0.040 inches wide, more particularly about 0.035 
inches wide, and about 0.20 inches to about 0.30 inches deep, more particularly about 
0.250 inches deep. 

As shown in FIGURE 4, the container of the present invention may be used to 
hold and ship food or dry flowables, such as asphalt, road salt, etc. When used to 
store and ship food, it may be necessary to coat or otherwise line the tube to comply 

with food storage guidelines. 

FIGURE 5 illustrates an embodiment of an attachment apparatus 30 formed in 
accordance with the teachings of this invention. The apparatus 30 includes a frame 
32, comprising a base member 34, a pair of parallel cylindrical supports 36 and 38 
extending vertically from the base member 34, and a top member 40 carried at the 
upper ends of the supports 36 and 38. 

A lower support member 42 may be pivotally connected to the base member 
34 by a pair of opposed trunnions 44 extending outwardly from a frame 46 supporting 
lower support member 42 and being respectively received within suitable bearing 
supports 48 secured to the base member 34. The frame 46 of the support 42 can 
rotatably support an adjustable shaft 50 carrying a mandrel 52 at the lower end thereof 
as shown in FIGURE 5 and a flat collapsible mandrel 54 at the upper end thereof. 
The lower support member 42 may be adapted to cooperate with an upper disc-like 
mandrel 56. 

The upper disc-like mandrel 56 can be rigidly secured to a rotatably driven 
shaft extending vertically downwardly from the top member 40. The attachment 
apparatus 30 illustrated in FIGURE 5 is adapted to secure a chime ring 10 (see 
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FIGURE 6) to an upper open end 28 of a tubular tube 60 which may, for example, 
comprise a cellulose fiber, glass fiber, certain metal or plastic materials. In a 
particular embodiment, the tube 60 comprises a fiberboard drum. In a more particular 
embodiment, the tube 60 comprises a knock-down drum. 

As shown in FIGURE 6, plastic chime ring 10, comprising a circular central 
portion 64, an inner ring portion 12 and an outer ring portion 14, may be adapted to 
be telescoped onto lower support member 42 and to come to rest on mandrel 52. 

The plastic chime ring 10 may be telescoped onto the lower support member 
42 when the support member 42 is in the position illustrated in FIGURE 5. After the 
plastic chime ring 10 has been telescoped onto the lower support member 42, the 
cylindrical tube 60 can be telescoped onto the lower support member 42. The lower 
open end 62 of the tube 60 rests against the peripheral portion of the flat collapsible 
mandrel 54 and the upper open end 28 of the container body 60 rests against the 
peripheral portion 58 of the mandrel 52. The mandrel 52 may be constructed so that 
it closely receives the internal peripheral surface of the tube 60 and maintains the tube 
60 in its cylindrical shape. The upper open end 28 of the tube 60 can be assembled on 
the chime ring 10 whereby the central portion 64 and the inner ring portion 12 of the 
chime ring 10 are closely received within the upper open end 28 of the container body 
60. The outer peripheral portion 66 of the chime ring 10 can engage the upper open 
end 28 of the tube 60 and the outer ring portion 14 may be disposed slightly spaced 
from the peripheral portion 58 of mandrel 52. 

When the tube 60 has been completely telescoped onto the lower support 
member 42, an annular section (not shown) of the tube 60 thereof extends above the 
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disc-like mandrel 54, which is preferably spring-loaded. A bottom closure member 
68 (as shown in FIGURE 3) may be seamed to lower open end 68 according to 
method described in U.S. Patent No. 3,057,265 to Leibreich. The flat collapsible 
mandrel 54 may also closely engage the internal peripheral surface of the tube 60 and 
maintains the upper portion of the body in its cylindrical shape. In this manner, the 
support member 42 can force the tube 60 into the desired cylindrical shape. 

When the upper open end 28 of the tube 60 is assembled to chime ring 10 in 
the manner described above and a bottom closure member is assembled to the lower 
open end 62 of the tube 60, the lower support member 42 is pivoted to its vertical 
position and raised vertically upwardly by the lever 74 whereby the mandrel 52 may 
be telescopically received within the annular wall 70 of the chime ring 10 and forces 
the circular portion 64 of the chime ring 10 into frictional engagement with the 

mandrel 58 (see FIGURE 6). 

The length of the rod 50 may be adjustable so that when the assembled chime 
ring 10 and tube 60 are raised upwardly against the disc-like mandrel 56, the disc-like 
mandrel 56 forces the chime ring 10, tube 60 and mandrel 52 downwardly relative to 
the shaft 50 until the central portion 64 of the chime ring 10 makes contact with the 
peripheral portion 58 of mandrel 52. A spring (not shown) located at the bottom of 
adjustable shaft 50 may be slightly compressed and tends to force the tube 60 and 
chime ring 10 into frictional engagement with each other and the chime ring 10 into 
frictional engagement with the mandrel 52. Simultaneously, a bottom closure 
member 68 may be seamed to the open end 62 of the tube 60 according to the method 
described in U.S. Patent 3,057,265 to Leibreich. 
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When both the bottom closure member and the chime ring 10 have been 
attached to the tube 60, the flat collapsible mandrel 54 may be collapsed so that the 
chime ring 10 and tube 60 can be removed without the outer surface 24 of the inner 
ring portion 12 catching on the mandrel 54. The flange 18 prevents the outer surface 
24 of the inner ring portion 12 from sticking on the mandrel 52. In this way, the 
flange 18 assures that the chime ring 10 will not separate from the tube 60 when the 
chime ring 10 and the tube 60 are removed together from the apparatus 30. 

The particular embodiments of the invention illustrated and described above 
are not limiting of the present invention, and those of skill in the art can readily 
determine that additional embodiments and features of the invention are within the 
scope of the appended claims and equivalents thereto. 
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